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(d) a45^iKlS^UT, KttC, 2-7Pt-9, 9' -*e 

pb^Mu^ii-a, 2 f , 7-mj?o^-9, 9» -^trnt'-7iw*u 
>*«ar*^t* f T#So 

[0 0 8 9] 

(e) 2, 2' -v^P^€-9, 9* fD t* U >is> 6> 2 , 2' — 
'/*>7/-9, 9* -^f Pt*^JU^U>tl£TC09, 9' -^fPb*7^=tU 
>-2. 2' —>-*JU#>» 

1. 199<02, 2' -*>'7Pt-9, 9' -^tPb'7^U>t0. 5 4 

g^cuCNti, 5m i odmf*. axT> 6B#raiD^rSo «e»ns»fe 

OiR^ttl* 3 gCDF eC I s (7fc#0#>) £1. 5ml c^afflMt<0 2 0 m I 

tucac, je^$6 o~7 oric3 0 7>ratt^u. c ua^^-etjirs,, * 
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o^£**^-;u#6?5£g-ta<, ^nictu, $srfeco*s& (2 1 5-4 5 

rO>SS4iSH) tLT. 0. 7 2g (80%) (7)2, 2' -yy7y-9, 9' 

- * tra t* 7 u > £-5-* * 0 
[0 0 9 0] 

3g<D2, 2' -v->7/-9, 9' fc*p b' 7)1* U > £ 3 0 %&<D N a 
OH*S>8 2 5 m I &J:Tf3 0 m I 0)x* y -JU£ £ fclC6B#|3JiI>fcTT*;t)Q3&T 

. 2 g (6 6. 6%) (DSfelSg (m. p. 3 7 6t, I R/OKl 6 8 5 cm 
-» C = 0) Z5-tlZ 0 
[0 0 9 1 ] 

2, 2* , 7, 7' -fh7^D^-9, 9' -7fnt'7^U»!)^, (3J 
**IC. 9, 9* -*b*Pb':7JU*l/>-2, 2' . 7, 7' -fh7*^f>K 

[0 0 9 2] 

(f) 9. 9* -xePt"7;^U>^f )2 , 2' -y'7tf^-9, 9' 
-*b*Pb*7;u;t U>£*IT<7>9, 9* -xent*7^l/>-2, 2* 

(G. Haas, V. Prelog, Helv. Chim. Act 
a 62 (1969) 1202; V. Prelog. D. Bedeko 
vie, Helv. Chim. Acta 6 2 (1 9 7 9) 2 2 8 5 

) 

3. i7g<D9. 9* -x □ t*?;u* u><7) 3 o m i muz^itmrnmrnz 

, 9. 0g(D»TObl/^AI C I 3 £ iSiD L JSftLOO, 1. 

5 8 gO?tf^7P7< K0)5m I mi-tilit%m*Z . 1 0 tt13]*> It 

u mxlt. misizmzvzo i*£T. 01CT\ 1 0 

. Acta 62 (197 9) 228 5) 

th'J^^yt h'Pb'* (2-^ h*vx h#>) ^ ^ — h (F I u k a 
) <D^<>^>7 0mM%m<D^m^ 0g£2, 2* -v'77^*'=* 9 , 9' - 
^ent'3'Jl'=t-U> (JSS8I^^^>K) 2. 0 g(02 0m I ^'>-tz>!B>5>SCS 

[0 0 9 5] 

^\'>if>*»e>?ieaT5o I. 57g09, 9' — *b"Pb":7;u 

*U: — 2, 2' (m. p. 254-255 t) fc^x*. 

Sf+^b*J!?W3 3%53KO*>3>fc9 1 . 5g£. 9, 9' -^tnf7^U> 
-2, 2* —is*2S-JV\ 3. 5 g<7>4 0 0m I ^>i?>>§>fclC»TL> ig^ 

aatr. 7B#ra>»«$-B:^ 0 o^-p. -i^c^2oomi *^iou. m 

ffl(/y»J*^±T7n7 hS^7<-C*lt*fc. MfeCOtSttft (m. p. 1 
75~177t) tLT, 11. 7g(02, 2' -fcf* (?P^*^;u) -9, 
9* —xt:nk:7)\'*i>>Z*3.ZZo 
[0 0 9 6] 

(h) 380mgC7)9, 9* -xeat'7^U>-2, 2* -~ 9 J*9J- 
>\><T>\ 5m I MH>J8»(C?-^7 7>-r h*g#?PA (V I) **vK (So I 
oxcette. Alpha Inorganics) 0)5g t^jDL, 

, *n stasias &m%m§&$nz < > ?pp*jua$g^u y'j^m 

?pv h^^7-f-ic^tt % ttfb* * U >/x - t- 6 J3S 1 5 2 

mgtf)9, 9* b*P b'^u* U>- 2 , 2* ->'*^#7Af t K (m. p 
. >3 0 01C) *J<fctf2 0 4 m gC0 2' -b KP* v> ^Jl/- 9, 9* -*fP 
t"7iU^U>-2-*^#T^t K (m. p. 2 6 2-2 6 3t) fc^ASo 
[0 0 9 7] 



2002-503037 

0 gO)**s*V5 0 m I (0 2 N tSBSt € SSMT So 11^7-^77^ a:> 

t'V»Kif;i/ (10: D fcte^U *>«;*yiPJ:, ?P^h?^7-f-ic 
<t*K flHOil£»t»tt«. 3. 62g (8 9%) 02, 2' 

-vT-b^JU-g, 9' -^ent'7;i/ti^> (?pp*;ua/B£&x?-ju;j> £ 

SfeSv m. p. 2 5 5 — 2 5 7*0 ti «fc 2 0 4 m g <D 2 -T 7 * *)\,— 9 . 9 
* -^fnt'7/^U> (9DP*WO-tf>*6Wia. m. p. 22 5 
t:) £-^** 0 [ttz. ?U^V?^7 4-\.Z&*)^ 2, 2' , 7-hiJ7 7 -b7 t 
^-9, 9* -xeat'7^l/> (m. p. 2 5 8~2 6 0t) *Jitf2. 2 
' , 7. 7' h^7»-fe*JU-9, 9' -^ent'7J^U> (m. p. >3 

0 or) etfiif^/A4it>^e>ieat3cttT?5, ] 

*<b*«BI«Sffifflr*i:, 2, 2 f , 7-K»;T-tz7 t ^-^ < ti/2, 2* . 7 
, 7' -fh77tH-9, 9 f -^tTPt'7;u^U>^±^^t bTi5 
•It^T't-So 7. 2 g<0£3l, -PL^T, 3. 0g<7)2, 2* -y'7t 

^-9. 9* -^tfpk*7;u^u><7)'>«<7>s;* + if>js>a« % ji^^o, 
6. 0g^»^h'J-7/.(O3 0ml*)S-?[i;, OtTSTT^o SiST * e> 
IC 1 B$|BJfli}$?^, i£f?!£fffe<7>}3j$iz x 2 0ml (7>7jc(C>§«f U 1 g COSffiK* 

'>*<o*-pjjfe>*r*. i^y-A/p6Bear«t, &m&nte (m. P . 

3 5 2TC) fcUT, 9, 9' -^fDtWu: — 2, 2* —>**;u*>B* 
[0 0 9 3] 

I^Wtc:. 9, 9' -^t'Pt'7JU^U>-2-^^**>Ks 9. 9' -*fc'P 

t:7)uxis: — 2. 2' , 7* - h'j73^tf>»*i«fctf*9, 9* -x^n^yju 
^U>~2. 2' , 7, 7* -Th7*A*>»t>85fiT5:^T», 
[0 0 9 4] 

(g) 2, 2' — v*^ 9, 9' — X fP H7J\>* e> 9 , 9 

• -*fcfnt::?Ju*u>-2, 2' -v>^y-;^gT©2, 2' -b'* (^ 
nt^fJi/) —9, 9* -JXb*Pb'^;u*u> 

(V. Prelog, D. Bedekovic, Helv. Chim 

(i) 2, 2' — >7'^>'-9, 9* -^lfDt'7KU> 
15 0ml OaiHNOs^jS^^^Ufl 50ml 0>7KftB?<Dig^$l ^ N 1 5. 

1 g<7>9, 9' -^fDt'7^U>W5 0 0m I 3 07rfB] 

MJait. 2. 2* -v-KO-9, 9* -^b-Pb'^;u=J-U><7)Sffeea (m. 
p. 220-224 TC) 18. 5 gtf^tlSo 2 5 0ml <7>7k»K# e>^jSS 
Tii:. 12. 7 g0)>8Stfe<7>££-- K^U (m. p. 2 4 5 ~ 2 4 9 MR 
mzmSttZ 4 9-2 5 Ot:) *-^-^*o 4. 0Ov-hQ^ePt'7;^l/> 
*J«£t/4. 0 (75^|»<7)ia^ ^ 1 0 0 m I Wl^y-^^TftJSftjI^L, ^<DfBJ 
. 1 5m I (OaiHC I * 3 0#|3]aH7T5aTT*<, $ 8> IZ 3 0 L 
a«^^aat5o »fe<7>»>S^ 4 0 0m I 15ml (DiSNH^OH^ 

>§«U, >St4^ (D a r c o) t£l7»}IU «3ario ie»l^iS$NH 

^«©§ii«5ar5o cnic<ttj, 3. 5 g <oe&2, 2* -y'7^-9. 9* 

*i (m. p. 2 4 3>C) o 
[0 0 9 8] 

(i) =fta?5tf*£<£E-r5S#<7>9, 9* — ^b*Pb'^;u^-u><7)^PAfb 
tCJ:52, 2' , 7, 7* -fh77Pt-9, 9* b*P i±7Jl* U><7>^ 

3. 16g (1 Ommo I ) <7>ftlffl(Cffl5fcfb U £ 9 . 9' -^ePt7^l/ 
^S^Pia^SKSS^im (02|t)1 5cm) tc»< 0 CiOBni^v^-^r- (OW 
3 0cm) P^<0^?L$n^4*«±u:Jl< p x'v^r-^-cOlSSJiicii. feSimic 
A^l 5. 6 g (4. 8ml, 96ml) fv^-^-$Hi;5 
if. ^$tl5HB r fta^T^dtC. y BBStT * 0 

ta^7-Krti;-Rl< 6 ^(7)B. ^^^Atl^ffifiimU. A3!l(CJ:oT 
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VH& r £2£TC fctfTSS**: ti-A KrtlC, < 1 1> S e> (C 

4B$|5Ji4tt-r*e 15 0ml O^DD> * >tCjg«d §5 0m I 

Mfetc * * s? t->£#t * p > o p □ * * % $tmi- h y O /v±T'fe« s -a: „ 

45$: 5. 7 (9 2%) 0MfeOiSSo 
[0 0 9 9] 
UtA 5] 

'H-NMR (CDCJ,, ppm): 6.83 (d. J » 1.83 Hz. 4 H. H-1.V. 8.8"): 7.54 (dd: J = 
7.93. 1.83 Hz. 4 H, H-3.3\6.6-); 7.68 (d. J = 7.93 Hz. 4H. H-+,4'.3.5'). 

[0 10 0] 

(k) 2, 2* . 4, 4' . 7, 7* -^^1r^P^-9, 9' -^fPt' 
:7;u*U>*>e»(0-&J& 

2 0 0 m g OM* FeCh$3. 16g < 1 0 m m o I ) 09, 9' f 
□ t*7JU^-U>C02 0m I ifllb^L^^lCiDA. >S£% £M&?4t!yiT 5 

. 85g (3. 15ml, 6 2 mmo I ) (D^0 5m I JS<b**U>>S£ 1 5 
7}|B)*»ltT;»TT*o SSfc£it3rFT5*K*tf. 8S»T £ e> IC 2 0 

*6sear*iittcj:y. 8 0T:T5B#i5]£*i-f * 0 

JR^:6. 15g(7 7%) W^fe0^a o 
[0101] 
Hb4 6] 

'H-NMR (CDCI,. ppm): 6.76 (d. J * 1.53 Hz. 2H. H 1,1*); 6.84 (d. J «= 1.83 Hz. 
2H. H-8.8"); 7.60 (dd. J =■ 8.54. 1.83 Hz. 2H. H-6.6-); 7.75 (d. J= 1.53 Hz. 2H, 
H-3,3"); 8.49 (d, J = 8.54 Hz. 2 H, H-5mS*). 



2t«it>£:@i*4ns5iM3aUs ^x-^^t^t** rasiKai,*-* v 

^Aftt** 1 5 Q 0^bT>^^'7A<7)2 5 0ml **»»4»TiO*a*-r *. 
1 B$B». JT2/££ft£9- (2-t'7iZ^) -2, 7-v*Jl/**X h*v-9 

C % 3«OaiHC I fc-3iflUfc»s K»$t^7J^uy-;i$ 1 0 0m 1 CO* 

»&*?6isra>*«*-e*o a^ttt-Bfteaib**. j&j£<*ti3«fej£i&£U55i 
aaau *&&t$*v*T : &fttZo c$:i5. 1 g (8 2%) co2, 7—>- 

«ih4y-9, 9* — *eat*:7JU*u> 0 ^nii, x*y-;u#e><0?| 

[0 10 5] 
Mt4 8] 

'H-NMR (CDCI* ppm): 1.30 jt J« 7.12 Hz. 5 H, ester-CHJ; 4.27 (q. J= 7.12 
Hz. 4H. ester-CH*); 6.68 (d. J = 7.63 Hz. 2H. H-V.V); 7.1 1 (td. J ~ 7.48, 1J22 
Hz. 2H. H-T.T). 7.40 (td. J = 7.48, 1.22 Hz. 4H. H-1,8.3\6*); 7.89 (dt, J « 7.63. 
0.92 Hx. 2H. H-4\5T. 7.94 (dd. J = 7.93, 0.6 Hz. 2H, H-4.S); 8.12 (dd. J = 
7.93. 1.53 Hz, 2 H, H-3,6). 

[0 10 6] 

(n) 2, 7-v^^*-2 , , 7* — >*3-K-9. 9* -XVnkf7)\, 
*\s 

J13t>%iPS^> «t T/STD— h ZiBXt: 2 5 0 m I CD 3 S77^3rtTx 2. 3 
7g<7)2, 7->*7Pt-9, 9' -*^Pfc'7Ji/:tU>0>5 Om I 
3SIC8 0tT5m I C0**;W;u 2 m I (OiSiSlBL 1. 27gCD3»7J{l* 0. 5 
3CD3- K»fc<fctf5m I COEgffl<b&££iQ*£«s 3 ^SKOfe^Bx* * ?» 
#TS<> fitVT\ @^Si!a5l»au> ^T+^C^T^o ftttflL ifclQfc 1 5 
Om I <7)S/^PP^^>(C>S«$-& N Na2S0s^ NaHCOs?8>fc 

*iJ:tf#T>fc;*T*o *>'?P> *>*9£ N a: S Oi JtTlfciiS . fit^T, ?5R& 
CtllI«J:»K JtMttfrfllST* 2. 7-v^P^-2' , 7 f -v3- 

k-9, 9* -^trpb*^;i-^u><7)^fe<oea€^it*o *nu. ^nn> 
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[0 1 0 2] 

(I) 2, 7->'7Dt-9, 9* -^ent'7J^U>(D^ 
15ml>I^H-TJl4», 0. 7 2g ( 3 0 rn m o I ) <F>^ v"7 AglJ 
M/B*i<tl/5. 1ml (3 0mmo I) a)2-7ntt'7i2^*e.fiSll^7' 
y-*-;ut£Hg£. (St-Mrtf) a^loo. 10. Og (2 9. 6mmo 
I ) 0>2. 7-v^P : E-9-7JU^uy ><7) 10 0ml ettylfJU-TJl- 

L/c^^^ V^AfSf*^ 1 5 gC7)ta^b7 7 >^n'7A0 2 5 0 ml **S8>ft4»?flQ 

7k7>»r*o miaa. ^ti5 9- (2-t*^x^y;u) -2, 7->^p 

aL. TKRSI^i^T'^rS, 1 1 g (7 7%) (7)2, 7-v^P^t 

-9, 9' -^trPt*7^^U> 0 ^tili, THF^6(7)MeatCj:or$e>tC 

[0 10 3] 
Mb 4 7] 

'H-NMR (CDCI,, ppm): 6.73 (sd. J = 7.63 Hz. 2 H. H-V.8'); 6.84 (d. J = 1 .83 
Hz. 2 H. H-1.8): 7.15 (td. J = 7 .63, 1.22 Hz. 2 H. h~2\T): 7.41 (td. J = 7.63. 
1.22 Hz. 2H. H.3-.6-); 7.48 (dd. J = 8.24. 1.83 Hz. 2H. H-3.6); 7.67 (d, J = 8.24 
Hz: 2 H; H-4,5); 7.85 (d. J= 7.63. 2H. H-4',5*). 

[0 10 4] 

(m) 2, 7->Wlh + y-9, 9' ^P t'7^=j- U >C0^ 
5 0ml W«J|yIf;H-T^, 0. 97g (40mmol) (Ov^y 
OAglJUJa^^U'g. 32g (6. 8ml. 40mmol) (D2-7Ptt'7i 
-^A>e>©iiU/c^y-^-;uMm* I 3 g (4 0mmol)C02, 7-i>*7?;u 
#x h4v-9-7^uy>01 0 0ml ^j*vx^;ux-^^JK>S>a(c2 

[0 10 7] 
Hb4 9] 

6.80 (d. J - 1.83 Hz. 2H). 6.99 (d. J * 1.53 Hz. 2H). 7.51 (dd. J - 8.24. 1.83 
Hz. 2H). 7.54 (d. J » 7.93 Hz. 2H). 7.65 (d. J «» 8.24 Hz. 2H). 7.72 (dd. J - 
8.24. 1.53 Hz. 2H). 

[0 10 8] 

2, 2* -t'^ K>V7 7>-2-r^) -9, 9' -^tPb'7MU> 
(W. Sahm, E. Schinzel. P. Jurges, Li 
ebigs Ann. C h e m. (1 9 7 4) 5 2 3 <D?5 : £ t Sfel U 
^€r^T*) 

2. 7 g ( 2 2 mm o I ) <7)1r y ^JUTJU^' t K^3«tU f 5. 0 g (1 Ommo 

i) (7)2, 2* -b*^ (-fa***)^ —9, 9» -^trpb*7;u=ru>*sa 

T1 5 m I <7) D M F C>g» 0. 9g (22. 5mmol) <7)^t0» U N 

mmmmt B#i5j»^rso js^jsco. 5 m 1 om^m 

>*>>U. 6 0tt'KJI$t5 c Cnt:J:»J, 4. 6g (7 9%)<7>2, 2 

' -t*^ (2~*^^;W-7i^^*4r*>^^;u) -9, 9* -^ePb'7^1/ 

[0 10 9] 

5. 8 5 g (10 mm o I ) 0 2, 2* -t"^ (2-*^5A7iz;^*-> 
^^^U) -9, 9* — ^tT Ptf7^U>« 1 0m I <T> h;PX>4>2. 1 g (2 
2. 5 mm o I) OmftlZXW Vt:T- *) >tiff^T** ^^^^ 7<0$feU ^ CO 
p-h;wx>^;i,*>fi%a)x. iR^toZm&K (^3-5^(BJ) Mr*, JS 



-11- 




**Ui, DMF^e.OSeSi:,i:U$e>i:ai!lt43tA f T$5 e 7. 3 
5 g (1 Omm o I ) (0 1'^ - A'> y "J f> - 7 1 " JU? ^ > J: 1/ 0 . 62 g 
<11mmol)COKOH£. S&T. 3 0ml CO DM F lC3*AT5o &^ X T. 

It fc'&. 2, 2* — fcf* (A'>V77>- 2 ;u) -9, 9' -7,t'Pt' 
[0 110] 

2, 2' . 7, 7' -5 1 (A'>V77>-2--f^) -9. 9' -*k*P 
[0 111] 

2, 2* , 7, 7' -rh77iZj|/-9, 9* fcfP tf7A* U> 
5g (7. 9 mm o I ) C02, 2* , 7, 7* h77"0 ; E-9 l 9* — * 
t*Qt'7^l/X 3. 86g (31. 6mmol) 07i^*-7||, 3 3 1 
. 5mg (1 . 2 6 4 mm o I ) CO h l J 7z-^*^7-f >&£Tf7 0. 9mg 
(0. 3 1 6 mmo I ) f)A7y^A7tf— h £ 6 5 m I CO hJUX>*5«J:tf 4 
0 m I.C0j£&^h^0A*>g>a (2M) fbT*. i»U<» 

jfuoo, a-&tttaatTT2 4B#R>j»j»stt* 0 siisT^ipa, 

»flLs #£E, 5 0t7«fl|$«. 2. 5 8 g ft* e 

£5 0m I CO HH>?ttmu te»$-ttfcW««tiKllte®$-tt5o :nci 
$ etc, 1 . 6 7 g*f*5LSti*. ^lt4S^ 14. 2 5 g (8 6%) 9 
[0 1 12] 

wm * 

2, 2' . 7, 7* — ^h^** (\£7x—*U) -9, 9' -*fc*Pfc*?JU:t 



^^4$ft2 002-503037 

5g (7. 9 mm o O CO 2, 2' , 7. 7* — r h =7 ^P^E* fc*P t' ?;u* 
U>, 6. 57g (33. 2 mmo I ) x-'U*0«L 3 3 1. 5 mg ( 

1 . 2 6 4 mmo I ) <0 h'J7ii^7<^J:V7 0. 9mg (0. 3 1 
6 mmo I ) W/^v^ATtf - 6 5 m I CO h)^X\>tiJ:tf 4 0 m I CO 

mmj-hj-?/***?* <2m) oa^ttT?^9y—(br*. »l<«#l-«* 

•I^^a>1TT'2 4B*n;Mft?tt*. §a$T')$M, @#$i85i»au * 
T»2Sfe»U 5 0r?$£»i?tf JRS: 5. 9 5 g (81%), 

[0 113] 

2. 2'\ 7. 7' -T- h7t'7H'J^-9, 9* t"D fc'OJU* U>C0 

7, 5. 5g^)fh77P : E^fDt*7^*l/>, 7. 2 g CO b* 7 i OK 
*J:y'4 0 0 m gCOr- ( h 'J 7i XJl>**:7-r » /<7V7AJ1 0 0 

m I CO hM>*J:U*5 0m I COjBfrKa »J 0 AftsftaftfrlfeTX 7 'J —ftT S. X 
^S14^7^CO**^v-^T. a>^£tfT8B#!SJ>fcJ»i*# N *C0IBK «S& 

. fc*t<*tf*o »5fc*e> Mn>ffi*fl«U **i*?pp*;uat'1 (sHftitiT 
(8g) , <7an*Ji>Aizmmzvz 0 ?an*)\,&%t%L%iZ&mtthizmm 

C0^5£fc<fctf'7PP*OUA/^>*>A>£>C0??£,gaL UVRB^TT'»feC^7t 

T*fcfe«>isma p »&n*. wu*: 4 0 8t (dso . 

[0114] 
Hfc5 0] 



'H-NMR (COCl* ppm): 7.14 (d. J = 1.53 Hz. 4H): 7.7S (dd. J = 7.93. 1.53 Hz. 4H): 
8,01 (d, J= 7.93 HZ. AH)\ 8.01 (d. J - 7.93 Hz. 4H): 7,34 (dd. J = 7.32. 1.37 H2. 4H); 
7.42 <t. J = 7.32 Hz, 8H): 7.58 (24 H). 

[0 115] 

mm e 

2, 2* . 4, 4* , 7, 7' -^*trb':7x-'JJU-9, 9* -^ent'7 
JU:tU>C0£j£ 

. 1. 6 gC0^^1r^P ; E^b*Pt*7JU^U>43J:lf 3 gCOt'^x^-JU^OKS 
5 0 m I CO h;ux>43«tl/5 0 m I CO 1 M&»77 V O A^COig^^T^^ »J 
-fbf£ 0 -S^SSarRtffiU I 1 5 m gCOx h (h'J7i^^ 

7-r» /^>OAco5mi Mn>»*jM;t.*. mm 
TV. 7B#f5Jfc«<*ti:*. S^TttlJ, ^imSflau. («7>tt 
^eJtar^^ftC. ?PP*JbA£;&D;l) »>8£*i:Jg>ftTSCc:u:J:oT2Isl 

UTMau. ft^T, P-^'J-X/^U-^T3R%$-l*5o y'7DP>$>/ 

UV^TT'WfelC®7tr*2 g (8 0%) COMfeCOSS 

[0 116] 
Ht5 1 ] 

'*C-NMR [360 Mhz: ATP. < jro- »*r* KIJ (CDCI,. ppm): 

65.94 (1C. spiro-C); 126.95 (6C. CH). 120.97 (6C. CH). 127.17 (6C, CH). 127.35 
(6C. CH), 127.36 (6C. CH). 127.39 <6C. CH). 127.52 (6C. CH). 128.73 (SC. CH). 
128.75 (6C, CH). 128.94 (6C. CH), 129.90 <4C. CH), 137.77 (2C), 137.86 (2C). 
139.43 (2C). 139.69 (2C). 139.89 (2C), 140.09 <2C). 140.17 (2C). 140.22 (2C). 
140.30 (2C). 140.63 (2C). 140.64 (2C). 140.68 (2C). 140.72 (2C), 140.74 (2C). 
150.45 (2C), 150.92 (2C). 

[0 117] 
Sffiflj 7 



9, 9* -^tfPf7^U>-2, 2* -y'A^f^^P^'f K43<tt/5 
- (4-t-7'Wi-^) t- h-7'/-Jl'*t>C02, 2* -t"^ [5- (p - 
t-^JU^x-iU) -1,3, 4 -^^r-»fv7 ? V-Jl'-2-<JU] -9, 9* 
-^f P7^^U>CO^fi£ 

(a) 5- (4-1-^71-^) xh^v-;uco^fiJt 
a>^^S?:<ait/c2 5 0m I C0A/S^^^=]f*3Ts 4. 9gC0p-t-^^ 

JW<>*J=. 3. 8 2 gCOffl^b'J^OA^.t^S. 8 5 g <D~f~ h 'J OA? 

V K££>tflC8. 2 gCO h 'J X^-^UT 7 >^EX«7 U -ju^4 KCO 1 0 0m I CO DM 
Fm% 1 2 Ot:C8B#|gJijOJ»r5o SSJT^^$, 10 0ml C0**;WiU S 

*&*i&5iia;au *t>^u. x^y-^/7ic/)»e>coweaic«fctj 

> 4. 4 gC0&feC0lSS£^**o 
[0 118] 

(b) 9, 9' -^ePtfo;u^lx>-2, 2* ->**^#>B^P5< K 
»a^S* < tU f KJ* , ff$fflit/ir1 0 0m I C077^3^T. 2g (5mmo 

l)C09, 9' -*k*Pfc*7JU*U>-2. 2* -v*Jb**>Br$ 2 Om I COSr 

^c3K9u/cta<b^=r-^43j:Tjf3»coDMF t t>ic, a>*T? 4 K*ra>*« «* 

ff7S4U, 4 0m I COS&X-t^u (30-6 0t) S^atCiflit. 
*2SK(0Ift?P^< K^*o 
[0 119] 

(c) 2, 2' -tr* [5- (p-t-7Wi^) -1, 3, 4 
*WT-J-Jlr—2~ f A>3 -9, 9 f -^ePtf7^^U> 

20ml C0&*f'J tt£ 2. 0g(11mmol)CO5-(4- 

t-7*Wi;^) x h7*y-JU*±fHK^P7-f KiCMiu SMtTStt 
^^TT2B#|5ja>H$-B-5 0 ^flia, 2 0 0m I CO^tCftJil, 2B^IBJ«C 

»i*-e*o t»t,*T> ^pa*w»»if^ (99:1) t^u, ^enti/ 
yayjuir^p-? h^7-f -ic^it. 7PP*w^>^>*&Hea$ 
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3*UC«fc»K 2. 4 g<0Mfe<0*SS£-5-*So 
[0 1 2 0] 
UtS 2] 



[JgffiB] ¥i&1 2#1 3 2 0 B (2000. 1. 20) 

i^mmiE i j 



'H-NMR (CDCI* ppm): 



1.31 <a, 18 H. t-botyn. 6.77 (d. J = 7.32 Hi., 2 H). 7.18 (td. J * 7.48. 1.22 Hz. 2 H). 
7.44 (td. J = 7.40. 1.22 Hz. 2 H); 7.46 <d. J =• 8.54 Hz. 4 H). 7.50 (d. J = 1.22 Hz, 
2 H). 7.94 (d, J = 8.54 Hz. 4 H). 8.02 (d. J - 7.93 Hz. 6 H). 8.20 <dd. J * 7.93 Hz, 
1.53 Hz. 2 H). 



[0121] 



mxm 1 j ^ ( i ) : 
Htn 



n:ti:<t UBBOfco 2, 2' , 7, 7* -rh77iz;i/-9, 

9' -^^Pt*7^tl/> Ufa-4PP) , 2, 2* , 7, 7' -7^-7* 



oo 



C2 



(0 



X (K7i-'J^) -9, 9' -^enb'7i^U> Ut'Q-6PP) . *5«fc T'^ $ *l S JX tf n'b£*&<7>@{* U-if-feJC £ b T<7><£8o 

tf, 2, 2* , 7, 7' -rh7^ -9, 9* -^b'dh' 

7^pfu> (^en-8PP) fx ¥>t4^^7-f ;uA*^e>n-So 
[0 1 2 2] 

M3 3 7 nm -2ns. S«££2 0 H z) T'BattT 5£ftT 

aafe»fe3tc * it s * h s u £ keit * ^ t t a 0 

[0 12 3] 

«3fcWfe3t0>¥iftS±ett (FWHM) HBlCfc^T. 2-3nm^T 
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37Q> h^-voat 



K< i y31»*«lHT f 65779 >r)\,?!\ 

<A, 7A • 777A^7> h 56 
F 4H056 EA06 EA14 EA16 FA06 

5F072 AC02 FF01 JJ03 JJ12 JJ13 
KK07 RR03 
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